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REDAKSIONEEL - EDITORIAL 


KWAKSALWERY IN KANKERTERAPIE 
Elders in hierdie uitgawe publiseer ons ‘n 
besonder kragtige veroordeling deur prof. S. 
F. Oosthuizen en dr. T. Fichardt van kwak- 
salwery in kankerterapie. Professor Oosthuizen 
is professor en direkteur van die Radiologiese 
Departement van die Pretoriase Algemene 
Hospitaal en die Universiteit van Pretoria. Dr. 
Fichardt is direkteur van die Radioterapie- 
departement aan dieselfe inrigtings. Albei 
skrywers is, uit die aard van hul werk, in ’n 
besonder goeie posisie om kennis te maak nie 
alleen met die verwoesting wat aangerig word 
deur ’n vertraging met die diagnose en be- 
handeling van kanker nie, maar ook met die 
verderflike gevolge voortvloeiende uit die vry- 
heid wat aan kwaksalwers verleen word om hul 
onwetenskaplike metodes op die niksvermoe- 
dende slagoffers van ’n kwaadaardige siekte toe 
te pas. Die toestand wat deur hierdie skrywers 
aan die lig gebring word, kan nog deur die 
professie nog deur die publiek sonder protes 
aanvaar word. Die kliniese siekteverslae wat 
as toeligting dien van die skrywers se tesis is 
‘n gedurige herinnering aan ons om steeds op 
ons hoede te wees vir die onbeholpe dade van 
die kankerkwaksalwer. 

Dit is heeltemal waar dat wetenskaplike genees- 
middels nog nie in staat is om alle vorms van 
kanker te genees nie. Dit is ewe waar dat hoop 
vir die kankerlyer opgesluit 1é in diagnose op ’n 
vroeé stadium van die kwaadaardige siekte, en die 
behandeling van die kwaal deur enigeen van die 
verskillende metodes wat ontwikkel is as gevolg van 
die toepassing van die wetenskaplike metode in die 


QUACKERY IN CANCER THERAPY 


Elsewhere in this issue we publish a very 
trenchant condemnation of quackery in cancer 
therapy by Prof. S. F. Oosthuizen and Dr. T. 
Fichardt. Professor Oosthuizen is Professor 
and Director of the Department of Radiology, 
Pretoria General Hospital and the University 
of Pretoria. Dr. Fichardt is Director of the 
Department of Radiotherapy in the same Insti- 
tutions. Both these authors are in a particu- 
larly good position to have observed not only 
the ravages created by delay in the diagnosis 
and treatment of cancer, but also the iniquitous 
consequences which result from allowing 
charlatans liberty to use their unscientific craft 
on unsuspecting sufferers of malignant disease. 
The situation revealed by the authors is one 
which neither the profession nor the public 
can accept without protest. The clinical case 
report which illustrates the thesis put forward 
by the authors, constitutes a constant reminder 
of the need ever to be on the alert against the 
crude deeds of the cancer quack. 

It is true that scientific medicine is not yet 
able to cure all forms of cancer. It is equally 
trite that, what hope there may be for the can- 
cer sufferer is to be found in the diagnosis of 
the early stage of malignant disease and its 
treatment by any one of the various methods 
which have been developed as a result of the 
application of the scientific method in the prac- 
tice of medicine. There can be no justification 
for encouraging the ignorant and the super- 
stitious to become the prey of cancer quacks, 
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geneeskundige praktyk. Maar watter gebreke die 
wetenskaplik goedgekeurde terapie ook al mag besit, 
kan dit nooit as regverdiging dien vir die aan- 
moediging van onkundiges en bygelowiges om die 
prooi van die kankerkwaksalwer te word nie. 

Die bydrae van professor Oosthuizen en dr. T. 
Fichardt vestig die aandag op die noodsaaklikheid 
om ons fasiliteite en ons reélings vir die gesament- 
like behandeling van kanker te verbeter, en om 
groter klem te lé op die onderrig wat professionele 
groepe in hierdie verband behoort te ontvang. Die 
opvoeding van die publiek is ewe noodsaaklik, en 
dis heeltemal duidelik dat ons goeie rede het om 
by die parlement daarop aan te dring dat wetgewing 
aangeneem moet word wat die uitbuiting van lig- 
gelowiges ‘deur kwaksalwers en bedrieérs onmoontlik 
sal maak. 


ABSTRACTS 


LIPIDS IN THE ARTERIAL WALL IN 
ATHEROSCLEROSIS 


With the aid of a sizeable number of aorta pre- 
parations obtained from necropsies the authors 
studied the lipid content of the human aorta in 
various stages of atherosclerosis. It was confirmed, 
first of all, that the percentage of lipids, and also 
the cholesterol content of the lipids, increases with 
the severity of the disease. The quantity of lipids 
isolated from a single aorta preparation (from the 
aortal arch to the iliac arteries) varied from 200 to 
800 mg. 

On the other hand, no confirmation could be 
found for the hypothesis advanced elsewhere that 
increased deposition of cholesterol esters of saturated 
fatty acids in the arterial wall is a characteristic fea- 
ture of atherosclerosis. In all stages of athero- 
sclerosis the phospholipids contained chiefly saturated 
fatty acids (particularly palmitic and stearic acid), 
while oleic acid predominated among the unsatu- 
rated fatty acids. As the disease became more 
severe, the percentage of saturated fatty acids tended 
to decrease instead of increasing. Among the sterol 
esters the unsaturated fatty acids predominated and 
their centage rose as the atherosclerosis pro- 
ae These observations are in agreement with 
the investigations of other authors who found only 
4.2% saturated fatty acids, but 61.5% oleic acid 
in the sterol ester fraction of isolated atheromatous 
plaques. 


{Bottcher, C. J. F., Keppler, J. G., ter Haar 
Romeny-Wachter, C. C., Boelsma-van Houte, E. and 
van Gent, C. M. (1958): Lancet, 2, 1207}. 


POLYSACCHARIDES AND THE HEART 


Certain high molecular substances such as bacterial 
polysaccharides obtained from Shigella flexneri may, 
after repeated use, provoke blood coagulation, pre- 
cipitation of fibrinogen, and clumping of bloo 
platelets and leucocytes. The endothelial cells swell 
and plasma fractions and thrombi adhere to them. 
The result is subendothelial fibroblastic prolifera- 
tion, deposition of metachromic substance, breaking 
up of the inner elastic membrane of the coronary 
and other arteries (e.g. in the lungs), as well as 
infarct-like myocardial lesions visible to the naked 
eye, microscopic scars, and fibrotic or degenerative 
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whatever the shortcomings of scientifically ap- 
proved therapy may be. 

The contribution of Professor Oosthuizen 
and Dr. T. Fichardt draws attention also to the 
need for improving our facilities and our 
arrangements for the concerted management of 
cancer and the greater emphasis which should 
be placed on the teaching of the subject to 
professional groups. The education of the 
public is equally essential and there is clearly 
a case to be made out for persuading Parlia- 
ment to enact legislation adequate to prevent 
the exploitation of the gullible by quacks and 
charlatans. 


foci in the heart muscle. If the polysaccharides 
are combined with small amounts of adrenaline 
which by themselves would have no effect on the 
vessels, large infarct-like myocardial lesions occur in 
the left ventricle, and the arteries also suffer damage. 
The inner coat of the aorta is often affected as well. 

The clinical inferences to be drawn from these 
animal experiments are as follows: lesions in the 
blood vessels and myocardium may be caused by 
high molecular substances of exogenous or endo- 
genous origin, just as by the stress of modern life, 
these lesions are responsible in part for the develop. 


ment of atherosclerosis and myocardial infarction, | 
particularly in subjects with an enhanced tendency | 


to blood coagulation owing to hypercholesterol- 
aemia. 


{Shimamoto, T., Fujita, T., Shimura, H., Yama 
zaki, H., Iwahara, S. and Yajima, G. (1959): Amer. 
Heart J., 57, 273}. 


THE TREATMENT OF CHILDHOOD NEPHROSIS 


Since spontaneous remissions and relapses are fre- 
quent in childhood nephrosis, a cryptogenetic disease, 
it is of interest to compare the results of various 
types of treatment in an approximately homogeneous 
group of patients. At the University Children’ 
Hospital, Helsinki, 65 cases of childhood nephrosis 
of unknown origin were observed in the course of 
10 years; 61 of these cases could be adequately 
followed up. Children with chronic nephritis and 
signs of renal insufficiency, or with nephrotic syn- 
drome due to lupus erythematosus or idiosyncrasy 
were excluded from the study. 

The results proved to be virtually the same where 
the patients had either not received corticosteroids a 
all or for only a short time. Among those children, 
however, who had been given sufficient treatment 
with these hormones, the mortality rate during the 
first 5 years was appreciably lower. The patients 
were able to lead a normal or almost normal life. 
Treatment in these cases consisted in administering 
hydrocortisone (150-200 mg. daily) or prednisone 
(30-40 mg. daily) on 3 days a week for a period 
of at least 9 and usually 12-15 months. This is the 
only treatment from which a pronounced effect maj 
be expected to-day. 


{Hiekkala, H., Tuuteri, L. and Paatela, M. (1959): 
Ann. Paediatr. Fenniae, 5, 46}. 
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THE MANAGEMENT OF CANCER 


AND THE TEACHING OF CANCEROLOGY 


T. FICHARDT, M.D., D.Sc., M.MED. (RAD.T.), D.M.R.E.* 


S. F. OOSTHUIZEN, M_D., 
Department of Radiology, Pretoria General 


The authors firmly believe that quackery in 
cancer therapy should be stamped out merci- 
lessly, and that Parliament should enact appro- 
priate legislation to eliminate the existing 
loopholes in the Medical, Dental and Pharmacy 
Act which enable quacks to exploit the 
credulity of the public. 

As doctors we have never refrained from 
voicing our apprehension and disgust at the 
iniquitous state of affairs where charlatans are 
at liberty to use their crude and unscientific 
craft on unsuspecting cancer sufferers. Yearly 
they cause incalculable harm and misery to 
thousands of ignorant people. 

Although medical science has not yet dis- 
covered the cause or causes of cancer, with 
our present knowledge a great number of 
lives can be saved and much suffering alle- 
viated by the timely recognition of the early 
stages of the disease and by the immediate and 
appropriate application of modern methods of 
treatment. 

We feel, however, that our abhorrence of 
the crude deeds of cancer quackery should not 
allow us to sit back and bask in the sunlight 
of self-satisfaction, but should spur us on to 
greater endeavours for the benefit of cancer 
sufferers. 

Although tremendous strides have been 
made in cancer therapy, we are of the opinion 
that there is much room for improvement and 
that at present cancerology is being taught 
inadequately at most institutions in South 
Africa. This is due chiefly to a lack of the 
necessary facilities for concerted effort and 
because cancer therapy is not viewed in its 
entirety. There are not at present adequate 
facilities for general practitioners and specia- 
lists in various fields to work in close alliance 
as a team with special emphasis on early 
diagnosis and treatment prescribed by ex- 
perienced personnel. 





* Director, Department of Radiotherapy, Pretoria 
General Hospital and the University of Pretoria. 


+ Professor and Director, Department of Radiology, 
Pretoria General Hospital and the University of 
Pretoria. 


DSc, FRCP., F.F.R.+ 
Hospital and the University of Pretoria 


This article is presented with the object of 
directing attention to the fact that there is a 
serious lack of facilities in most institutions 
for the concerted management of cancer and 
the teaching of cancerology and, furthermore, 
of stressing the importance of the education 
of the public and the enactment of essential 
legislation. 


Do WE AS DOCTORS UNDER THE PRESENT 
SYSTEM FAIL THE CANCER PATIENT? 


We shall let the following patient speak for 
himself and give our comments in parenthesis. 

J. P. B. is a retired farmer, 79 years old. 
In February 1956 he noticed a small wart-like 
growth, the size of a pea, on the back of his 
right thumb close to his wrist joint. In spite 
of 3 months of careful home-nursing, the wart 
was growing progressively worse instead of 
getting better. He became worried and con- 
sulted his doctor who advised him to see a 
specialist and promptly referred him to a 
surgeon. The surgeon examined the growth 
and then told him that he had a skin cancer 
and that he should have it ‘cut out’. He was 
very upset and rather shocked to learn from 
the specialist that he was suffering from that 
‘ dreadful disease’ cancer, and that the surgeon 
was actually advising him to have it ‘cut out’. 
In his ignorance the patient thought that once 
cancer was subjected to surgery it would spread 
and he naturally refused surgical treatment, 
whereupon the surgeon took great pains to 
explain to the patient the serious nature of 
the disease and the dire consequences, such as 
losing his hand and even his life if he refused 
to have the operation. The patient, however, 
guided by his ignorant beliefs, stubbornly 
refused surgical treatment. By this time the 
busy surgeon had lost patience with his obsti- 
mate patient, and according to the patient, 
curtly concluded the consultation by saying: 

“If you refuse surgical treatment, then I am 
sorry there is nothing I can do for you.’ 

As a result of the surgeon’s apparent dis- 
regard of the value of radiotherapy as alter- 
native treatment for cancer, he failed to refer 
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the patient to a radiotherapist, and thereby 
unwittingly placed the patient at the mercy of 
quacks. Conversely, a radiotherapist would be 
equally at fault if he failed to refer a patient, 
refusing radiotherapy in the ignorant fear of 
‘being burnt by the rays’, to a surgeon for 
the treatment of cancer. 

The patient, who had come with such high 
hopes to see the specialist, left the consulting 
room crestfallen and rejected with the shatter- 
ing knowledge that he was suffering from 
cancer which might not only cause him the 
loss of his right hand but also his life. The 
last words of the specialist still rang in his 
ears: 

‘I am sorry there is nothing I can do for you.’ 

This the patient unfortunately wrongly 
interpreted as meaning there was nothing the 
whole medical profession could do for him. 
The doctor’s pronouncement was, therefore, 
like a death sentence to him. 


What did he do next? He did what any of 
us in our ignorance would have done in similar 
circumstances. He fell an easy prey to the 
quack as a last ray of hope. Obviously he 
could not sit still and be ‘eaten up’ slowly 
by the cancer while doing nothing about it. 

After hearing ‘the dreadful news’ the 
patient's relatives and friends rallied around 
him to find an answer to this dilemma. They 
had to give him new hope, but in the mean- 
time they were dumbfounded to learn from the 
patient that the medical profession could do 
nothing for him—nothing at all for a patient 
suffering from cancer. In their ignorance they 
turned in despair to the help of charlatans. 
Then advice poured in. This one had heard 
of a Mr. X who has performed wonders with 
his trek pleisters which extracted the cancer 
‘root and all’ and so naturally cured the 
patient. These were comforting words to the 
harassed patient who was suffering agonies of 
mind and body. Something warned him, how- 
ever, that this was not quite the right approach. 
He felt guilty about going to a quack in this 
modern 20th century; but the cancer was 
getting rapidly worse, and he could not delay 
any longer. 

So in November 1956 he went to see Mr. 
X who applied his particular trek pleister with 
many promises of a cure. But after the 
treatment the cancer was infinitely worse and 
exceedingly painful. It was now oozing pus 
and growing rapidly larger. It soon reached 
the size of a half-a-crown (about 3 cm. in 
diameter). He was suffering pain day and 
night but he was afraid to go to his doctor 
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because he felt guilty at having gone to a 
quack. 

His friends then told him of Mrs. Y who 
came from a family experienced in plaster 
therapy. She possessed a ‘secret paste’ handed 
down from mother to daughter. This paste, 
when plastered on the sore, would certainly 
cure it. By then he was desperate and in 
January 1957 he was treated by Mrs. Y. 
This time the consequences were really dread- 
ful. The pain was terrible and he could 
endure it no longer, so he went to see his 
doctor again. His doctor was furious with him 
for not having reported back after the surgeon 
had seen him, and instead consulting quacks. 
He told him to go to the hospital immediately 
to be treated with ‘ rays’. 

In February 1957, one year after the com- 
mencement of the cancer, the patient even- 
tually reached the Department of Radiotherapy 
of this Institution by way of the Surgical 
Out-Patients Department. At this stage he 
was suffering from an angry, infected cancer 
of the skin, emitting a most offensive odour 
—a cancer that could have been cured by 
either surgery or radiotherapy a year ago if 
only better collaboration and more enlightment 
had existed. After all this intervening quack 
therapy, the chances of curing this advanced 
case of skin cancer were slender indeed. 

On examination, the patient’s right hand re- 
vealed a dirty, evil smelling, ulcerated area 
with raised rolled edges, forming an almost 
perfect circle 5 cm. in diameter and situated 
on the dorsal surface of the base of the thumb 
opposite the first metacarpal bone. In the 
centre of the ulcerated area were ragged 
bleeding pits oozing pus (Fig 1). Fortunately 
there were no enlarged glands palpable in the 
cubital fossa or the axilla in spite of the 
obvious cancer and the advanced infection. A 
biopsy revealed an epithelioma. Radiographs 
of the hands showed no evidence of malignant 
involvement of the underlying bones of the 
right hand. There was marked calcification of 
the arteries of both wrist joints. Radium 
therapy by means of a surface mould was 
advised and agreed to by the patient. 

Radium Therapy: On 7 February 1957 a 
radium mould was applied. The area treated 
was 26 sq. cm. and a tumour dose of 6,000 r 
was administered at a focal skin distance of 
1.5 cm. over a period of 7 days’ intermittent 
irradiation. The radium mould was applicd 


daily for a period of 7 hours 32 minutes for | 


a total of 52.8 hours; 120 milligrams of radium 
was used. Two weeks later the radium had 
produced a severe erythematous reaction around 
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the lesion, but the stench had completely dis- 
appeared. One month after the treatment the 
radiation reaction and the pain had subsided. 
The cancerous ulcer had shrunk in width and 
depth and the rolled edges had become 
flattened out. On 25 March 1957, nearly 2 
months after treatment, there was considerable 
improvement. At this stage, however, there 
was already evidence of renewed malignant 
activity in spite of the radical course of radium 
therapy (Fig. 2). 
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It is seldom possible to repeat a radical 
course of radium therapy to the same area 
without dire consequences, but something 
drastic had to be done. The patient was 
therefore duly warned that a second course of 
radium treatment might cause necrosis and 
considerable pain, necessitating ultimate ampu- 
tation of the thumb. Again he readily con- 
sented to have the treatment and a second 
course of radium treatment was given. This 
was commenced on 23 April 1957. On this 








@ 


SEA ale) 





Fig. 1, The appearance of the skin cancer after quack therapy and before the first radium application on 


7 February 1957. 


Fig. 2, The appearances of the skin cancer, after the first course of radium therapy, as seen on 23 April 1957. 
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occasion the radium mould was applied con- 
tinuously for 6 days and 23 hours. The area 
treated measured 5 x4 sq. cm. and the radium 
was applied at a focal skin distance of 1.0 cm. 
A tumour dose of 6,000 r was given by 
applying 23 milligrams of radium for 167 
hours’ continuous irradiation. The hand, with 
the radium mould attached, was wrapped in 
a plaster cast to prevent the mould from slip- 
ping during the night when the patient was 
asleep. 

The patient developed a severe radiation 
reaction which he bore with great fortitude. 
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This supra-lethal dose of gamma rays destroyed 
all the cancer cells, but fortunately the normal 
tissue bed underlying the cancer recovered 
remarkably well. Healing was somewhat 
delayed but excellent progress was being made 
Every month showed an improvement; there 
was no evidence of the dreaded necrosis. The 
reaction was subsiding and the ulcer was 
shrinking in size. On 13 August 1957, almost 
4 months after the last course of radical 
radium therapy, the ulcer had shrunk to the 
size of a sixpence, and showed a normal 
healthy appearance (Fig. 3). Six months after 





Fig. 3. The appearance of the skin cancer as seen 4 months after the second course of radium therapy on 


13 August 1957. 


Fig. 4. The appearance of the skin cancer 3 years after the commencement of treatment, as seen on 4 January 
1960, completely healed with an excellent cosmetic and functional result. 
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treatment the ulcer was completely healed. 
When last seen on 4 January 1960, three 
years after the commencement of the treat- 
ment, the lesion was still completely healed. 
The cancer could be regarded as cured. The 
scar was loose and supple with an excellent 
cosmetic appearance, and the patient had full 
functional use of his thumb (Fig. 4). Radio- 
graphs of both hands taken on 4 January 1960 
revealed no evidence of pathological changes 
except for some generalized osteoporosis of the 
bones of the right hand as compared with the 
left, due to the long period of inactivity of the 
right hand (Fig. 5). 


THE MORAL OF THIS CASE 


We feel this case points, inter alia, to the fact 
that the medical profession should review its 
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management of cancer and its teaching of 
cancerology, because there is obviously some- 
thing wrong if a cancer patient reports in 
time but, as a result of lack of concerted effort 
on the part of the medical profession, is 
driven in despair to seek the help of char- 
latans. It can be stated without fear of con- 
tradiction that this case is the exception rather 
than the rule in medical procedure, but in so 
serious a disease as cancer there should be no 
exceptions. 

Under present conditions the profession 
finds itself divided into small specialist groups, 
each exercising its own speciality to the best 
of its ability, but often with inadequate know- 
ledge, or so it would appear, of what the other 
specialities are doing and can do for cancer. 
Somewhere our approach to cancerology may 
be at fault. 





Fig. 5. Except for some osteoporosis of the right hand as compared with the left, there is no evidence of any 
——= changes in the underlying bones, especially in the area which received the brunt of the radium 
therapy. 
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Furthermore, we submit that an_ ill-con- 
ceived attempt at treating cancer can often be 
just as disastrous as any quack method. There 
is no doubt that cancer is a formidable foe 
which has to be approached with the utmost 
respect. To the unwary it presents a very 
innocent appearance which invites hurried and 
ill-planned treatment. Cancer will often outwit 
us and claim the patient's life, unless every 
cancer case is tackled with all the knowledge 
and experience at our disposal in a carefully 
planned manner by a team of cancer experts 
who view the attack from all possible thera- 
peutic angles before making the first onslaught. 
Gone are the days when a doctor could set 
out like a Don Quixote with inferior weapons 
to fight cancer on his own and remain obli- 
vious to the consequences. 

The emphasis today is on team work in 
cancer therapy. There is an urgent need for 
the creation of cancer centres at our larger 
institutions where teams of cancer experts, 
thoroughly acquainted with the protean ways 
of cancer, will be available for consultation 
and advice to potential cancer sufferers. 

Surgery and radiotherapy are still the main 
methods available for curing cancer, and 
chemotherapy and hormone therapy have at 
present but a minor (but none the less 
valuable) part to play in the management of 
advanced inoperable cancer. Unless these 
weapons are used in the best sequence and at 
the critical moment, all our efforts to cure 
cancer may prove in vain. Much can already 
be done for cancer patients by concerted 
effort on the part of the medical profession, 
but a tremendous amount of research still has 
to be done if we wish to master cancer com- 
pletely. This very big subject is receiving the 
attention of research workers all over the 
world, including South Africa. 

At present the authors are more concerned 
with the need for enlisting the co-operation 
of the medical profession in an attempt to 
embark on a new campaign in the fight against 
cancer and to establish facilities at our larger 
institutions for the teaching of cancerology 
and for the treatment of cancer patients by 
teams of experts. 

The teaching of cancerology to the specialist, 
the general practitioner, the post-graduate 
student, the intern, the medical student, the 
nursing staff and allied associations, should be 
our most urgent concern. The current teaching 
of cancerology leaves much to be desired. 
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How DEFICIENT IS OUR KNOWLEDGE OF 
CANCER? 


Let us consider a small point. What should 
the time period be from the moment the 
patient reports to his doctor to the time the 
diagnosis of cancer is made and treatment 
instituted? There is no doubt that the earlier 
the diagnosis of cancer is made and the appro- 
priate treatment commenced, the better are the 
ultimate results; and the patient needs some 
knowledge of cancer to guide him or her to 
seek medical opinion at the earliest possible 
moment. On the other hand, the doctor should 
be thoroughly conversant with the nature of 
cancer so that there is no delay on his part. 
Consequently the layman as well as the doctor 
should be educated about the nature of cancer, 
if this ideal is to be attained. 


The National Cancer Association of South 
Africa with the financial support it is receiving 
from the public is doing yeoman work in the 
field of informing the public of the danger 
signals of cancer and what to do when these 
signals make their appearance, a policy which 
is time-consuming and expensive. 


At present we do not expect the public to 
know much about cancer or the treatment of 
cancer by the medical profession, but we do 
expect that the doctor should at least have 
sufficient knowledge of cancer to enable him 
to advise the potential cancer patient how and 
where to find expert advice. This seems ele- 
mentary, but even in cancer-conscious America 
there is a disastrous delay from the time the 
patient sees the doctor to the time the final 
diagnosis is made. Haagensen recently re- 
viewed a series of patients with cancer of the 
breast admitted to the Presbyterian Hospital, 
New York, and found an average delay of 16 
months from the time the patient reported to 
her doctor with a lump in her breast to the 
time the final diagnosis was made; more than 
25% of these patients had been given the 
wrong advice by the first doctor they consulted. 
There is apparently an eager desire on the 
part of the doctor, on the assumption that only 
one out of every three cases with a lump in 
the breast will prove to be malignant, to 
reassure the patient that the lump in her 
breast is nothing to worry about. We feel the 
fact cannot be sufficiently stressed that every 
lump in the breast should be regarded as 
malignant until proved otherwise by the 
searching methods of a team of cancer experts. 

Cancer of the breast can be cured in 70% 
of cases if treatment is commenced at an early 
stage; yet through delay only about 35% of 
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all returns survive 5 years. Cancer of the 
uterine cervix is curable in over 75% of cases, 
but less than 30% of all cases survive 5 years. 
Selected cases of cancer of the lung show a 
50% survival, yet on a basis of all returns 
only 5—-10% are being cured. Failure is due 
chiefly to the difficulty in diagnosing cancer 
in its early stages and delay in instituting the 
appropriate treatment. This emphasizes the 
importance of education not only as far as the 
public but also the profession is concerned. 


THE DIAGNOSIS OF CANCER 


How can we provide for the teaching of 
cancerology so that it is easily available to the 
whole profession? 

First of all we need a new approach, as was 
clearly outlined by Professor McWhirter in a 
paper he presented to the S.A. Medical Con- 
gress held in East London in September 1959 
(and published in the S.A. Cancer Bulletin, 
October-December 1959, an official publica- 
tion of the National Cancer Association of 
South Africa). He said: 


‘To diagnose cancer is never easy, for the diag- 
nosis should be made when the “classical” signs 
and symptoms so beloved of the writers of textbooks 
are not yet present. The first step in breaking down 
the all too common attitude to diagnosis is to 
emphasize that differential clinical diagnosis has a 
very limited place in the recognition of curable 
cancers. The teaching in our medical schools should 
be modified and also simplified by instruction along 
the following lines: 

While advanced cancers of the breast can be recog- 
nized clinically, it is impossible on clinical grounds 
alone to differentiate between a small and _ there- 
fore curable cancer, and a non-malignant swell- 
ing. While there are many causes of a swelling 
of the breast, any tumour and particularly a 
small tumour should be regarded as cancer until 
removed and histologically proven otherwise. 

Similarly any ulcer present in the mouth for 2 
weeks should be regarded as cancer until biopsied 
and proven otherwise. 

Again indigestion not responding to ordinary 
medical treatment in 2 weeks, should be regarded as 
cancer of the stomach until investigated and proven 
otherwise. 

By such simple teaching, the delay, which is all 
too common at present, would be reduced and the 
resources of our hospitals employed to better ad- 
vantage. The high cure-rate so obtained would in 
itself be the best propaganda to induce the public 
to seek advice at the earliest stage.’ 


There is no doubt that all cancer cases 
should be referred to some central institution, 
preferably one attached to a university hospital 
with adequate professional and _para-profes- 
sional facilities. Such an institution could 
serve as a centre for the teaching of cancer- 


ology. 
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Such cancer institutions should be manned 
by a group of experts representing the various 
specialities attached to the hospital and the 
university. This does not mean that they will 
form an exclusive society for a monopolistic 
management of all cancer cases, but that they 
will function in a diagnostic and therapeutic 
as well as an advisory capacity. Any general 
practitioner or specialist should be at liberty 
to refer his patient to such clinics for con- 
sultation and with the right to deal with his 
patient as he and his patient may deem fit. 
On the other hand, the general practitioner or 
the specialist should be able to hand over his 
patient to the team of experts to carry out the 
treatment in accordance with the decision taken 
in consultation with the doctor submitting the 
case and the wishes of the patient. The doctor 
referring the patient to the clinic should have 
the final say in the procedure to be followed. 

A programme for a concerted effort in the 
teaching of cancerology to the various groups 
of the medical and para-medical professions 
should be instituted, including a review of the 
whole scope of cancer therapy, of the latest 
methods of cancer detection in its earliest 
stages, of the results that can be obtained and 
of the recent advances in the field of cancer- 
ology. 

In collaboration with the Deans of the 
Faculties of Medicine at the various Univer- 
sities, short courses should be arranged, 
extending over an appropriate period as 
demand dictates, consisting of lectures and 
demonstrations, offered by teams of cancer- 
ologists representing various specialities. These 
short courses in cancerology should include 
attendance of cancer out-patients and follow- 
up, ward rounds, operations, radiotherapy and 
radio-isotope treatment, radio-diagnostic ses- 
sions, pathology sessions and the use of 
diagnostic radio-isotopes in early cancer 
detection and also attendance at post-mortem 
examinations. 


CONCLUSION 


With this new approach it is hoped to provide 
a better cancer service to the public and, by 
the close co-operation of the medical profes- 
sion, to enhance the value of early diagnosis 
and of adequate surgical, chemotherapeutic and 
radio-therapeutic treatments carried out by a 
team of experts with modern facilities at their 
disposal. The results should deprive charlatans 
of their present clientele and restore to the 
public full confidence in the medical profes- 
sion. 
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SUMMARY 


A cancer case is presented where inadequate 
collaboration between the various specialities 
of the medical profession prompted the patient 
to seek the help of quacks with disastrous 
consequences. Fortunately the patient returned 
just in time to the medical profession and was 
cured by radium therapy. 


With the object of preventing such cases 
from multiplying, the need is envisaged for 
creating facilities to inform not only the public 
but also the medical profession about the 
nature of cancer. 
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A scheme is put forward for the creation 
of central cancer institutes attached to uni- 
versity hospitals where the medical profession 
can participate in the recognition of the pro- 
tean ways of cancer through the concerted 
teaching of cancerology and can collaborate as 
a team in the early diagnosis and treatment 
of cancer cases. 


We wish to acknowledge with thanks the assistance 
given by Dr. E. L. Jacobs (Senior Radiotherapist) 
and Drs. C. L. Botha and J. A. Beyers (Radio- 
therapists) in the treatment and follow-up of this 
case. 

Our thanks are also due to Mr. D. J. Savage 
(Chief Physicist), for the physical factors, and to 
Mr. Theo Marais for the excellent photographs. 


SODIUM THIOPENTONE RECTAL SUPPOSITORIES 


A PRELIMINARY REPORT 


O. V. S. Kok, M.B., CH.B. (CAPE Town), D.T.M. (L’POoL), D.A. (ENG.), D.A. (IRE.), 
F.F.A.R.C.S. (ENG.) 


J. K. BENEKE, M.B., CH.B. (CAPE Town) 


ana 


P. KRUGER, M.B., CH.B. (PRET.) 


Pretoria General Hospital, and Department of Anaesthesia, University of Pretoria 
and CSIR Anaesthetic Deaths Research Unit, Pretoria 


The vexed problem of the ideal premedication 
for children is far from solved. Most practising 
anaesthetists, however, seem to think that 
children under 2 years of age only need a small 
dosage of atropine before induction of general 
anaesthesia. With regard to children between 
2-6 years of age, opinions vary from those 
anaesthetists who firmly believe that the child 
should be fast asleep before induction, to those 
who hold the view that when a child loses 
consciousness beforehand, he also loses his 
sense of security. 

In this hospital we believe that overpreme- 
dication for children is far more dangerous 
than underpremedication. We were, however, 
very impressed with the results obtained with 
rectal thiopentone by Aladjemoff et al.’ and 
Albert et al? and we therefore decided to 
investigate this new method of sedation. 


Through the generosity of the Boots Pure 
Drug Company Limited, Nottingham, England, 
we were offered unlimited supplies of sup- 
positories for our clinical trials. 


Below follows a brief summary of our 
findings after 106 administrations. 

The suppositories were supplied in dosages 
of 0.25 g. and 0.5 g. 

Method of Administration. The supposi- 
tories were usually inserted from 15-30 
minutes before induction of anaesthesia, lubri- 
cated with white petroleum jelly or moistened 
slightly. 

As our intention was to obtain sedation 
rather than hypnosis, the average dose admini- 
stered was considerably smaller than that 
advocated for the injection of thiopentone 
solution by means of a small catheter in the 
rectum. 

The strength of the suppository administered 
was based on the weight of the patient, the 
following arbitary dosage being used: 


BEFORE GENERAL ANAESTHESIA 


Weight of Patient Dosage 
15-25 Ib. 0.25 g. 
26-50 Ib. 0.50 g. 
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In addition, all these patients received the 
appropriate dosage of atropine. 


BEFORE LOCAL ANALGESIA: NO OTHER 
PREMEDICATION 
te of Patient Dosage 
10-15 Ib. 0.25 g. 
16-50 lb. 0.50 g 


The ages of the patient varied from one 
month to 11 years, the average age being 4.72 
years. The patients weighed between 10 lb. 
and 70 lb.; the average weight was 36 lb. 

The type of operation performed is reflected 








in Table 1. From this, it will be seen that 
TABLE 1: OPERATIONS 

No Percentage 
BNE =: 59 55-66 
Orthopaedic 18 16-97 
Eyes 7 6-60 
Cannel Surgery 15 14-15 
Urology : 2 1-89 
Neurology ; 2 1-89 
Plastic Surgery .. a te 2 1-89 
Dental Surgery ve se 1 0-95 

106 100 





59 administrations were for ENT procedures 
and 15 for general surgical operations. A 
more detailed analysis of these figures revealed 
that 51 administrations were for tonsillec- 
tomies and 9 for herniorrhaphies. 

The duration of the operations varied from 
5 to 160 minutes. The average time was 35 
minutes. 

The anaesthetic techniques used are reflected 
in Table 2. Here again 29% of the cases had 














TABLE 2 
Induction No. Percentage 
I.V. Thiopentone ae ss OE 29-25 
N,O, O,, Ether aA .. 40 37-73 
N,O, O,, Fluothane .. a 6 Se 30-20 
N,O, O,, Trilene i Ne 1 0-94 
N,O, O, Sis be ae 1 0:94 
Open Ether 8 ae oh 1 0-94 
107 100 
Maintenance 
N,O, O,, Ether Es « 6 65-10 
N,O, O,, Fluothane .. See, 31-13 
N,O, O,, Trilene 3 es 1 0-94 
N,O, O, ae sie 2 1-89 
Open Ether sis hs is 1 0-94 
106 100 
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thiopentone during induction of anaesthesia. 
The average dosage of thiopentone given at 
this stage was 157 mg. For maintenance 65% 
of the cases were given nitrous oxide, oxygen 
and ether and 31% of the cases received 
nitrous oxide, oxygen and Fluothane. Sixty- 
seven cases were intubated, 55 with the aid of 
a relaxant (succinylcholine) and 12 without. 
No cases of excessive bucking or broncho- 
spasm were reported. 


RESULTS 


For purposes of comparison it was decided to 
follow as closely as possible the classification 
suggested by Aladjemoff et al.: 

A: Excellent. The child is asleep and shows no 
reaction to handling or induction. There are no 
signs of suppression of respiration or of pharyngeal 
reflexes. 

B: Very Good. The child reacts to handling on 
induction but sleeps immediately afterwards. 

C: Good. The child is drowsy and co-operative 
and does not resist induction or manipulation. 

D: Fair. The child resists induction and handling, 
but not to a marked degree. 

: Poor. No effect after 30 minutes of rectal 
administration. The results obtained are reflected in 
Tables 3 and 4. 








TABLE 3 
Result No. Percentage 
A (Excellent) .. me sos 14-15 
B_ (Very Good) a “ “2m 21-70 
C (Good) .. ae ae 36 33-96 
D_ (Fair) =o ahs tn, 23°59 
E_ (Poor) ee _ es 7 6-60 
106 100 





In 93% of the cases the response varied 
from ‘fair’ to ‘excellent’, whilst 7% of the 
cases showed a ‘ poor’ result. 





TABLE 4 
Average 
Period from 
Result Insertion of Average W eight 
Suppository to 
Induction 0-25 8. 0-54. 
A (Excellent) 29 minutes 16:61b. 32-2 lb. 
B_  (VeryGood) 25 minutes 18-3 lb. 7°4 |b. 
C (Good) 30 minutes 22-:21b. 43-3 Ib. 
D_ (Fair) 29-5 minutes — 46-1 lb. 
E_ (Poor) 35 minutes — 42-2 |b. 
0—25 lb. 26—50 lb. 
Group Group 





Table 4 indicates that the chief factor 
responsible for the poor results obtained in 
some cases was the weight of the patient. 
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From this small series, the optimum weights 
of the dosages indicated, appear to be 16.6 lb. 
for 0.25 g. and 32.2 Ib. for 0.5 g. We also 
got the impression that 0.5 g. is too small a 
dosage for a child weighing over 40 lb., and 
here, we think, that suppositories containing 
0.75 g. of thiopentone would have been more 
suitable. 

On further investigation of the 7 cases 
which showed a poor response, we believe 
that the time of administration may have been 
partly responsible for the poor results. In 3 
of these cases the thiopentone was given 5, 
15 and 20 minutes respectively before induc- 
tion, and in a further 3 cases the thiopentone 
was administered 45, 60 and 65 minutes 
respectively before induction. In one of these 
cases the patient defaecated a few minutes after 
insertion. 


COMPLICATIONS 


The chief complications are listed in Table 5. 

The most important observation in this 
small series is that there were no patients 
suffering from depression of respiration, 
depression of circulation or laryngospasm. 


TABLE 5: COMPLICATIONS 








Complications No. Percentage 
No Complications 73 68-87 
Respiratory Depression 0 0-00 
Cardiovascular Depression 0 0-00 
Laryngo- or Bronchospasm 0 0-00 
Vomiting 3 5 4-72 
Prolonged Sleep 17 16-04 
Restlessness 6 5-66 
Defaecation 3 2:83 
Death 2 1-88 
106 100 





Vomiting was reported from 5 patients (one 
before operation and 4 after operation). Three 
of the patients who vomited were operated on 
for acute emergencies (open fracture of the 
foot, acute appendicitis, and osteitis of the 
tibia). Three of the cases that vomited after 
operation had Fluothane for maintenance, and 
one case received ether. 

A disturbing factor in this series was en- 
countered when 17 cases suffered from a 
prolonged sleep. These cases showed no signs 
of recovery 30 minutes after the operation. 
In the cases just mentioned the recovery period 
varied between 30 minutes and 240 minutes 
(average time, 75 minutes). The time of 
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operation varied from 10 minutes to 150 
minutes (average time, 35 minutes). Owing 
to the small number of cases it is difficult to 
determine whether this complication is of any 
statistical significance. 

On further investigation of this question of 
prolonged sleep, we discovered that of these 
patients, 53% were also given thiopentone for 
induction. This may have been an important 
factor in the production of the prolonged 
sleep. Eleven of these cases had nitrous oxide, 
oxygen and ether, and 6 nitrous oxide, oxygen 
and Fluothane for maintenance. 

Three patients passed a stool on the 
operating table. Two of these patients showed 
an A response, and one an E response. 

Restlessness was noted in 6 cases, in 2 of 
which the action of the suppository had been 
disappointing. Restlessness was not a marked 
feature, certainly only slightly more marked 
than after tonsil cases which had had no pre- 
operative suppositories. There were 2 deaths 
in this series. One patient developed a cardiac 
arrest 150 minutes after administration of 
nitrous oxide, oxygen and ether maintenance. 
The heart was successfully massaged, but the 
patient died 9 days later from bronchopneu- 
monia. The second patient died from broncho- 
pneumonia on the third post-operative day 
after a successful operation for strangulated 
hernia. In neither of these cases did the 
thiopentone suppository contribute towards 
death. 


DISCUSSION 


Although this method of sedation appears a 
reasonably safe procedure and, apart from 
prolonged sleep, we had no untoward reactions, 
we would advise that the practitioner inserting 
the suppository have the patient watched 
carefully by trained personnel after admini- 
stration. The patient should be turned on his 
side and given the same attention as any 
unconscious patient. The nurse should watch 
the patient for signs of deep unconsciousness, 
depression of respiration and depression of 
circulation and, should any of these occur, the 
anaesthetist should be informed immediately. 

Although it was distressing for the nursing 
staff to have to watch these patients post- 
operatively for as long as 240 minutes, none 
of these cases gave any cause for alarm. In 
contrast with the observation made by 
Lowther,’ none of these patients was lethargic 
for as long as 48 hours and children who 
underwent operations in the morning, were 
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certainly able to take fluids by mouth the same 
day. Quite a few cases even took jelly or 
ice cream. It must be emphasized again that 
none of our patients were sleepy, lethargic or 
helpless after regaining consciousness. 

At the start of this investigation we thought 
that after 15 minutes the drug would have been 
completely absorbed. We now think, however, 
that the optimum time for a favourable result 
is 30 minutes after insertion. 

Particular attention was paid to the condition 
of the laryngeal and pharyngeal reflexes. The 
ENT surgeons were specifically asked to note 
whether these reflexes were abnormally de- 
pressed as a result of rectal thiopentone 
administration. There were no complaints. 
There were also no cases in our series where 
post-operative management was made more 
difficult because of depression of these reflexes. 
Hyper-irritability of these reflexes leading to 
laryngo- or bronchospasm was also not ob- 
served, 

A factor that may be of some significance 
in the explanation of unfavourable results is 
that initially our results were not correlated 
with the fact that the suppositories may under- 
go deterioration if they are not refrigerated. 
Our clinical impressions are that the results 
were better when we used the refrigerated 
material. This aspect of the problem is at 
present being investigated by the manufac- 
turers, 
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SUMMARY AND CONCLUSION 


We have submitted a preliminary report on 
the use of thiopentone suppositories for 
sedation in children before surgical operations. 

The complications have been considered in 
detail. The most serious complication en- 
countered was prolonged sleep in 17 cases, but 
these patients all made an uneventful recovery. 

We feel that the simplicity of this technique, 
together with the absence of serious sequelae, 
warrants a continued trial of these supposi- 
tories. 

Sedation progressing to hypnosis has been 
so gratifying in numerous of our patients who 
were nervous, agitated and even uncontrollable, 
that thiopentone rectal suppositories should not 
be discarded in the pre-operative management 
of pediatric cases. 


We should like to express our appreciation and 
thanks to Boots Pure Drug Company Limited for 
their generous supply of suppositories and for their 
expert advice. 

This investigation was sponsored by the Council 
for Scientific and Industrial Research. 
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CORONARY ARTERY DISEASE 


FURTHER INVESTIGATIONS ON ITS TREATMENT WITH PARENTERAL 
MAGNESIUM SULPHATE AND INCORPORATING MINIMAL DOSES OF HEPARIN 


R. S. Parsons, M.B., B.S. (DuRH.)* 
T. BurLter, FR.ACP., MRCS. L.R.CP.t 
E. P. SELLARS, F.I.M.L.T. (ENG.)t 
Hobart, Tasmania 


Following our previous work on the treatment 
of coronary artery disease with parenteral mag- 
nesium sulphate, and in view of observations 
by Malkiel-Shapiro and Bersohn" regarding 
the synergic action of magnesium sulphate and 
heparin, we decided to subject a small number 
of cases to the combined treatment of these 
two drugs. 





* Pathologist. 
t Cardiologist. 
{Chief Laboratory Technician. 


Heparin, which can be isolated from the 
lungs or the liver, is a mucoitin sulphuric acid 
ester and consists of a tetrasaccharide contain- 
ing 2 molecules of D-glucuronic acid, 2 mole- 
cules of N-acetylglucosamine and an average of 
4-5 molecules of sulphuric acid. Electro- 
phoresis of heparin has yielded 2 fractions, one 
free of sulphuric acid, but only the fraction 
containing sulphuric acid has anticoagulant pro- 
perties. For its anticoagulant effect heparin re- 
quires the presence of a co-factor found in 
plasma. Both the action of thrombin on 
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fibrinogen and the activation of prothrombin 
are inhibited. 

Numerous workers have demonstrated a 
marked clearing of lipaemia.** Halse* has also 
commented on the increased fibrinolysis follow- 
ing the administration of heparin. Due to its 
high content of both sulphate and carboxyl 
groups, heparin has distinct acid properties and 
thus carries a very strong negative charge. As 
expected, therefore, it readily combines with 
the proteins, but such complexes dissociate 
fairly readily. However, with strongly basic 
proteins such as protamines, binding is tight 
enough to abolish anticoagulant activity. This 
explains the action of protamine zinc sulphate 
as the antidote to heparin. The fat-clearing 
property referred to is said to be due to activa- 
tion of a lipase which affects the chylomicrons 
in the blood plasma, but we feel that the in- 
creased fibrinolytic effect is possibly due to the 
liberation of cholesterol (a known inhibitor to 
plasmin) from the lipoproteins and its conse- 
quent elimination. 

Graham et al® found that injections of 
heparin in cholesterol-fed rabbits or humans 
suffering from coronary artery disease produced 
a remarkable alteration in the lipoprotein pat- 
tern obtained from ultracentrifugation studies. 
Over 90% of patients with moderate or severe 
angina pectoris reported marked relief and it 
was felt that the small and infrequent dosage 
of heparin was insufficient to justify the 
assumption of a vaso-dilator or anticoagulant 
response. In addition, Anfinsen’ pointed out 
that it has been shown, by a variety of tech- 
niques, that the low density beta lipoproteins 
are rapidly removed from plasma through the 
action of a ‘clearing factor.’ Activity is in- 
duced by the administration of heparin and 
this clearing factor system may be largely re- 
sponsible for the maintenance of normal lipo- 
protein levels. He suggested that the error in 
lipid metabolism may be concerned with the 
formation of heparin in mast cells or with the 
mechanism controlling its secretion. 

Investigations by Herbert et al.,° Soffer and 
Murray’ and Kuo et al.” on the bio-chemical 
response to heparin therapy have shown that 
no appreciable change occurred in the total 
cholesterol level, but significant reductions were 
found in the levels of the total serum lipids 
and the beta lipoproteins, although these re- 
sults were transient. 

Recent work carried out by Kayahan™ on 
normal and atherosclerotic human aortas has 
demonstrated that cholesterol is carried by the 
lipoproteins but that, in the case of athero- 
sclerosis, the globulins are capable of binding 
5-7 times more lipids than occurs normally. 
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We have also found that there is no absolute 
increase of the beta lipoproteins, but an in- 
creased overloading of these with lipids. 

This overloading of lipids may have some 
effect on the blood coagulation factors which 
are mainly carried in Cohn’s fraction III (the 
beta lipoproteins). Both Greig and ourselves 
have noted that the increased lipid concentra- 
tion inhibits the action of plasmin, whilst 
Fullerton et al.” observed a shortening of the 
coagulation time after the ingestion of a fatty 
meal. 

With regard to women in the child-bearing 
age, the high oestrogens (especially at the time 
of ovulation) are sufficient to reduce protein- 
bound and total cholesterol to a safe level since 
these substances, being of a steroid nature, do 
combine with the beta proteins to the exclusion 
of cholesterol and lipids. This may explain the 
value of oestrogen therapy in the treatment of 
coronary artery disease. Vitamin E (one of the 
oil-soluble vitamins) has, we feel, a similar 
action and the beneficial effect of these sub- 
stances is due to their competition for linkage 
to the beta proteins to the exclusion of 
cholesterol, which is eliminated. 

The high level of cholesterol found in 
nephrosis is probably due to the marked in- 
crease of the beta proteins (which we have 
noted on electrophoresis), with their consequent 
capacity to carry this substance. 

Our results, both clinical and biochemical, 
have suggested that the levels of total 
cholesterol and total lipids are not so important 
as the amount of these substances bound to the 
beta lipoproteins, which appear to be the 
vectors for atheromatous deposition. In some 
cases examined, the total cholesterol has been 
found to be within normal limits, but the con- 
centration of protein-bound cholesterol has 
been much increased; we feel that the total con- 
centration of this substance in the blood is not 
a reliable index in coronary artery disease. 


In view of Kayahan's work," we would sug- 
gest that the aetiology of atheroma does not lie 
in the abnormal metabolism of fats but rather 
in the production of beta proteins having an 
abnormal affinity, and consequent increased 
carrying capacity, for these fatty substances. 
We submit the following hypothesis, viz. that 
the increased and pathological affinity of the 
beta lipoproteins for cholesterol and other 
lipids is responsible for: 

1. Increased viscosity and increased coagulability.” 

2. A decrease in the heparinoid substances." 

3. Subendothelial deposition of fibrin.’ 

4. Decreased fibrinolysis.™, 1 

5. Deposition of cholesterol and other lipids in 
fibrin deposits causing atheroma. 

6. Thrombosis. 
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The logical treatment of coronary artery 
disease should therefore be an attempt to lower 
the level of the protein-bound lipids and we 
think that this could be achieved by the use of 
agents capable of forming a protein complex to 
the exclusion of these substances which, being 
freed from their linkage with protein, can be 
eliminated. Heparin, having distinct acid pro- 
perties, will readily combine with the basic 
proteins” and would seem to fulfil these con- 
ditions. 

Apart from the recent claims by Malkiel- 
Shapiro et al.’* and ourselves regarding the 
dinical and biochemical improvements of 
patients when treated with parenteral mag- 
nesium sulphate, Anstall e¢ a/."° have issued a 
preliminary communication on the effect of 
magnesium on blood coagulation. They 
found that the administration of mag- 
nesium by mouth, particularly when com- 
bined with large doses of peptone, delayed the 
dotting time and also the onset of thrombin 
generation. This effect, however, was nullified 
by the simultaneous administration of calcium. 
A case of sickle-cell anaemia remained free 
from any manifestation of sickle-cell crisis 
during treatment with magnesium alone and it 
was felt that this substance prevented the 
thrombotic tendency suggested by Ulutin” and 
Walters,” who noticed hypercoagulability and a 
greater deposition of fibrin-like material in the 
liver sinusoids in such cases. It is of interest 
to note that Selye” produced cardiac necrosis 
and calcification of the aorta in experimental 
animals by giving steroids, but no lesions de- 
veloped when magnesium was also given. 
Arnold et al.™ noted that cattle grazing on 
bauxite soil, deficient in magnesium, all de- 
veloped extensive cardiovascular calcification. 


We postulate an antagonism between mag- 
nesium and calcium, both competing for com- 
bination with the clotting factors (which are, 
of course, present in the beta lipoproteins), and 
in vitro tests demonstrating this effect have 
been carried out by Greville and Lehmann.™ 
We have found that magnesium alone lowers 
the beta lipoproteins and increases fibrinolytic 
activity. This may be due to the combination 
of magnesium with the beta proteins to the 
exclusion of lipids, but further experimental 
work will have to be carried out on the detec- 
tion of magnesium in the beta proteins, using 
flame spectrophotometry. 

Our routine investigations now include the 
additional estimation of beta lipoprotein-bound 
cholesterol (evaluated by the method of Scanu, 
Lewis and Page,” using heparin and phenol 
saline). We have found absolute separation of 
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the beta lipoproteins, confirmed by electro- 
phoresis. Electrophorectic studies have demon- 
strated that stains such as oil Red O do not, 
in fact, stain cholesterol but indicate fats only 
and for this reason we carried out the 
chemical estimation of beta lipoprotein-bound 
cholesterol. 

Since Halse’ has shown that heparin in- 
creases fibrinolysis and our recent work has 
proved that parenteral magnesium sulphate has 
a similar action, we decided that estimation of 
fibrinolytic activity was unnecessary. 


TREATMENT 


Twenty-five patients were treated for up to 
The routine treatment consisted of : 


one year. 
1. Restricted fat diet. 
2. 2 cc. magnesium sulphate intramuscularly 
weekly. 


3. 5,000 units of heparin intramuscularly weekly. 

However, certain patients were slow to re- 
spond, clinically and biochemically, to the stan- 
dard dosage, so injections were increased up to 
3 times weekly. Such resistant cases emphasize 
the necessity for strict laboratory control, but 
on sufficient dosage there is a satisfactory re- 
duction in the liquid concentration and a 
marked clinical improvement with absence of 
anginal pain. When this state of affairs has 
been achieved the standard dosage is sufficient 
to retain the status quo indefinitely, as long as 
treatment is continued. 


CLINICAL ASSESSMENT 


All patients had complete clinical examina- 
tions, including ECG tracings, before and 
during treatment: 


Group A: Angina with positive ECG find- 
ings but without myocardial infarction. 

Group B: Proved myocardial infarction 
with positive ECG findings, with or without 
angina. 


METHODS 


The lipogram picture was estimated by the follow- 
ing biochemical investigations: 

1. Cholesterol (total)."6 

2. Cholesterol, beta protein-bound.” 

3. Lecithin.”” 

4. Lecithin: cholesterol ratio.” 

5. Magnesium.” 

6. Electrophoresis of lipoproteins. 


TECHNICAL MODIFICATIONS 


These applied to the following methods only: 

Cholesterol (Total): The method of Zlatkiss et al.™ 
(used in our previous investigation) was found some- 
what unsatisfactory due to the instability of reagents 
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and the consequent high readings obtained. We have, 
therefore, reverted to the earlier method of Sackett*® 
but with the slight modification that drying of the 
alcoholic extract was carried out in a glass vial 
measuring 2 X 1 inches and the dried extract was 
redissolved in 5 ml. chloroform upon which the 
Liebermann-Burchardt reaction was performed. This, 
we feel, yields a more accurate analysis than is ob- 
tained by the original method of fractional washings 
into another container. 
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Fig. 1. Estimations of total cholesterol, before and 
after treatment, showing a marked decrease. 


Cholesterol (Beta Protein-Bound): In view of the 
high level of beta lipoproteins experienced, we found 
that more efficient precipitation was obtained using 
only 0.5 ml. of serum with overnight refrigeration. 
The resultant precipitate, after centrifugation, was 
not re-suspended in normal saline but cholesterol 
estimation was carried out on the entire precipitate 
cr due regard to the volume of serum originally 
taken. 
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Fig. 2. Estimations of protein-bound cholesterol, 
before and after treatment, demonstrating the 
significant fall. 


Electrophoresis: The EEL bath, power unit and 
scanner were used. The buffer solution, pH 8.6, was 
the barbitone: sodium barbitone: buffer of Flynn and 
de Mayo,*! modified by the addition of an equal 
amount of 0.05N sodium caprylate. 0.1 ml. of 
serum was applied to Whatman 3 mm. paper and 
electrophoresed for 16 hours at 0.75 milliamps per 
strip. Strips were fixed at 110°C. for 15 minutes 
and then stained for 18 hours with a saturated solu- 
tion of oil Red O in 60% ethyl alcohol. After 
prolonged washing in running tap water, the strips 
were scanned wet. 
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The results were assessed according to the follow- 
ing formulae: 
1. Below normal. 
. Low normal. 
. Mid-normal. 
. High normal. 
. Above normal. 


From the results shown in Table | 
(Annexure), and also the detailed graphs (Figs, 
1), it will be noted that the lipogram is more 
satisfactory than when magnesium sulphate 
therapy alone is used (Parsons e¢ a/."). While 
the level of total cholesterol is again consider. 
ably reduced, an even more marked decrease 
has been found in the level of the protein- 
bound cholesterol and also in that of the beta 
lipoproteins. We feel that the last 2 factors 
are of great importance in view of the recent 
work of Kayahan" and others mentioned 
above. 

Clinical results have been most satisfactory 
and, once an adequate dosage has been estab- 
lished and a normal lipogram produced, 
patients have been free from all anginal 
attacks, even on effort, and have been able to 
return to a completely normal working life. It 
should be appreciated that the elaborate labora- 
tory procedures which we have carried out for 
the purpose of this research are not necessarily 
required routinely. We have found that 
clinical improvement and loss of anginal pain 
are an indication that the lipogram has returned 
to normal. It is therefore possible to control 
patients entirely by clinical assessment, but we 
would stress that some patients are more resis- 
tant to this form of therapy and may require 
more frequent dosage initially. No untoward 
effects (i.e. haemorrhagic diathesis, magnesium 
intoxication, etc.) have been experienced. There 
have been no deaths even though one-third of 
the cases treated were those of acute myocardial 
infarction. 


WM Ba Ww bo 


CASE REPORTS 
GROUP A 


A male patient, 45 years old, complained in 
March 1958 of substernal pain on exercise. 
present for one month. 

His heart sounds were normal; blood pres- 
sure, 150/85 min. Hg; electrocardiograms 
showed a marked depression of the S-T inter- 
vals in leads 4 and 5, increased after exercise. 
This was considered a case of coronary insuffi 
ciency with angina of effort. 
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Biochemical examination showed: 

Lecithin 250 mg. per 100 ml.; 

Cholesterol (total): 250 mg. per 100 ml.; 
Cholesterol (protein-bound): 180 mg. per 100 ml.; 
Magnesium: 1.6 mg. per 100 ml.; 

Alpha lipoprotein: 2; 

Beta lipoprotein: 5. 


Magnesium 


Before Treatment +--+ / X \ 
\ 


/ 
i ‘ 
8 After Treatment +—+ / ‘ \ 
/ \ \ 
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Fig. 3. Magnesium levels, before and after treat- 
ment, showing the expected increase. 


He was placed on magnesium sulphate 
parenterally, 2 c.c. weekly for 3 months and 
was again examined. Some progress was 
observed in his biochemical results which 
showed : 

Lecithin 250 mg. per 100 ml; 

Cholesterol (total): 230 mg. per 100 ml.; 

Cholesterol (protein-bound): 160 mg. per 100 ml.; 

Magnesium: 1.8 mg. per 100 ml.; 

Alpha lipoprotein: 2; 

Beta lipoprotein: 4. 

Only slight clinical improvement was noticed 
although the distance walked before the onset 
of anginal pain was increased. Electrocardio- 
grams were unchanged. 

He continued treatment and was examined 
on 17 November 1958, when his clinical symp- 
toms had become much worse, and the bio- 
chemical results poor. (Lecithin, 270 mg. per 
100 ml.; cholesterol (total) 280 mg. per 100 
ml; cholesterol (protein-bound) 200 mg. per 
100 ml; magnesium, 1.8 mg. per 100 ml; 
alpha lipoprotein, 3; and beta lipoprotein, 5). 

It was thought that by placing the patient 
on oral magnesium sulphate 15 grs. ¢.d.s., the 
blood level might have been increased. How- 
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ever, marked deterioration both clinically and 
biochemically was seen. 

At this time he was placed on nicotinic acid 
and, in spite of marked side effects, this therapy 
was continued for 3 months, but little improve- 
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Fig. 4. Lecithin : cholesterol ratios before and 
after treatment. This ratio was obtained by dividing 
the lecithin (mg. per 100 ml.) by the total choles- 
terol (mg. per 100 ml.). Normal ratios should 
be above 1.0. A marked increase in this ratio 
will be noted, following treatment. 
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ment was seen. He was re-examined and the 
biochemical results showed : 

Lecithin: 260 mg. per 100 ml.; 

Cholesterol (total): 270 mg. per 100 ml; 

Protein-bound cholesterol: 180 mg. per 100 ml.; 

Magnesium: 1.6 mg. per 100 mL; 

Alpha lipoprotein: 2; 

Beta lipoprotein : 

At this stage it was thought that little could 
be done to relieve his symptoms and it was 
feared that he was an impending myocardial 
infarction. He was therefore placed on mag- 
nesium sulphate 2 c.c. and heparin 5,000 units 
weekly with some improvement, both clini- 
cally and biochemically, the biochemical in- 
vestigations being lecithin, 250 mg. per 100 
ml.; cholesterol (total), 255 mg. per 100 ml; 
cholesterol (protein-bound), 150 mg. per 100 
ml.; magnesium, 1.9 mg. per 100 ml.; alpha 
lipoprotein, 2; and beta lipoprotein, 4. 

Magnesium sulphate and heparin dosage 
were increased to 3 times weekly for one month, 
with remarkable improvement both clinically 
and biochemically. The patient lost all anginal 
pain and returned to full working capacity. 


Examination in January 1960 showed leci- 
thin, 190 mg. per 100 ml.; cholesterol (total), 
170 mg. per 100 ml. cholesterol (protein- 
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Fig. 6. There is a marked decrease in the levels 
of the beta lipoproteins following treatment. 
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bound), 75 mg. per 100 ml; magnesium, 1.9 
mg. per 100 ml.; alpha lipoprotein, 2; and beta 
lipoprotein, 2. Electrocardiograms were nor- 
mal after exercise. 

He is now on the routine dosage of mag. 
nesium sulphate and heparin weekly and te- 
mains free from angina. The biochemical re. 
sults remain the same. It is of interest that 
directly the lipogram returned to normal, the 
patient lost his anginal pain. 


GROUP B 


A female patient, aged 68 years, was seen on 
20 May 1959, complaining of substernal pain 
radiating down the left arm. Her blood pres- 
sure was 150/90 mm. Hg. and electrocardio- 
grams showed inverted T waves in V 1, V 2, 
V 3 and V 4; upright in V 5 and V 6; with 
only a very minor shift of the R(S)T segments. 
Heart sounds were normal. She was diagnosed 
as suffering from a myocardial infarction, pos- 
sibly healing. 

At this time her biochemical results showed: 

Lecithin: 260 mg. per 100 ml.; 

Cholesterol (total): 275 mg. per 100 ml.; 

Cholesterol (protein-bound): 140 mg. per 100 ml; 

Magnesium: 1.8 mg. per 100 ml.; 

Alpha lipoprotein: 3; 

Beta lipoprotein: 4. 

She was placed on magnesium sulphate 2 
c.c. and 5,000 units heparin intramuscularly 
weekly and was seen monthly for assessment 
of her clinical condition. No clinical improve- 
ment was observed until the second month of 
treatment, when her anginal pain disappeared. 

She was re-examined on 7 September 1959, 
when her lecithin was 190 mg. per 100 ml; 
cholesterol (total), 180 mg. per 100 ml.; pro- 
tein-bound cholesterol, 60 mg. per 100 ml; 
magnesium, 2 mg. per 100 ml; alpha lipopro- 
tein, 2; and beta lipoprotein, 3. Electrocardio- 
grams remained unchanged. 

She is now on a maintenance dose of 2 cc. 
of magnesium sulphate 50% and 5,000 units 
heparin weekly and is due for re-examination 
in 6 months’ time. At present she appears to 
be in good health with no returns of symptoms. 

It will be appreciated that the 2 cases pre- 
sented are widely different. The first case, 
being that of a comparatively young male, re- 
quired a much larger dosage than the second 
case, an elderly female. 

It must therefore be borne in mind that 
each case must be assessed individually (which, 
as we have pointed out, may be done clinically) 
and the dosage adjusted accordingly. However, 
once angina disappears, the routine mainte- 
nance dose will be found to be sufficient. 
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DISCUSSION 


We feel that most of the current methods for 
the treatment of coronary artery disease are 
unsatisfactory (both their rationale and the 
dinical results obtained). We propose to dis- 
cuss these briefly in the light of recent know- 
ledge. 

1. Low Fat Diet. Since cholesterol is readily 
ynthesized in the body from acetate, the mere 
restriction of dietary fat, while desirable, is not 
sufficient to maintain a low level of lipid con- 
centration. We have found that patients so 
treated revert rapidly, after a brief initial drop, 
to their former lipid level. 

2. Oral Administration of Unsaturated Fatty 
Acids. Recent work by Bottcher et al.” on the 
analysis of lipids found in the walls of athero- 
matous human aortas has demonstrated that 
unsaturated fatty acids are present in a concen- 
tration of from 35-50%. This would suggest 
that the lipids carried, and also deposited, by 
the beta proteins consist not only of cholesterol 
but also comprise a large proportion of un- 
saturated fatty acids. It would appear that the 
use of these unsaturated fatty acids to reduce, 
by protein competition, the level of cholesterol 
carried by the beta proteins may be the mere 
substitution of one lipid for another with no 
beneficial, and possibly even a harmful, effect 
on the patient. 

3. Anticoagulant Therapy. The use of anti- 
coagulant drugs of the Dicoumarin type is an 
attempt to deal with only one aspect of the 
problem (i.e. the thrombosis) and leaves un- 
touched the major problem of the reduction of 
lipid concentration. With the wide use of this 
type of therapy one feels that a large propor- 
tion of the community suffering from coronary 
artery disease is being transformed into 
‘chronic bleeders’ with the attendant risks of 
haemorrhagic incidents. A recent assessment 
by a Working Party of the Medical Research 
Council of England*® showed, among 195 
patients receiving high dosage therapy, 6 
deaths; 4 major cerebrovascular accidents; and 
48 minor haemorrhagic incidents. In the case 
of 188 patients receiving low dosage, only 8 
minor haemorrhagic incidents were experi- 
enced, but 14 deaths occurred during the first 
3 months of trial and there was a high inci- 
dence of reinfarction. Thus high dosage 
therapy requires strict laboratory control with 
much inconvenience to patients and even more 
to already overworked pathological services. 
While this is reduced in low dosage therapy 
little, if any, beneficial effect is experienced. 
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4. Nicotinic Acid. Although - several 
workers*” have found that the administration 
of large doses of nicotinic acid produced a sig- 
nificant lowering of cholesterol and total serum 
lipids, all patients experienced side effects, i.e. 
vasodilation and pruritus. When administration 
ceased, the biochemical picture reverted rapidly 
to its previous abnormal level. Moreover, nico- 
tinic acid causes the diversion of methyl groups 
from choline to creatine and trigonilline,* and 
this leads to the development of fatty degenera- 
tion of the liver. Since large doses of nico- 
tinic acid must be used over long periods we 
feel that hepatic damage may result, although 
this has not yet become evident during the 
short period it has been used. 

5. Heparin and Magnesium Sulphate. The 
synergic action of these drugs would appear 
to be the most satisfactory therapy to date, 
since the beta lipoproteins, the total lipids and 
the protein-bound cholesterol are speedily re- 
duced to a normal level. The clinical findings 
have supported the value of this treatment. It 
will be appreciated that the small dosage of 
heparin alone, when given intramuscularly, 
would be rapidly excreted via the kidneys with 
a consequent transient effect but, combined 
with magnesium sulphate, its lipid-clearing 
action is prolonged. It would appear that these 
substances form a protein complex with the 
beta proteins to the exclusion of those lipids 
which might otherwise be deposited in the 
intima of blood vessels. 


Thus we feel that the combination of these 
2 drugs fulfils the requirements for an adequate 
form of therapy in coronary artery disease and 
provides a safe and efficacious form of treat- 
ment. However, in acute cases of myocardial 
infarction, heparin should be administered in- 
traveously (15,000 units 6-hourly. for 3 days) 
with an initial dose of magnesium sulphate 
50% 2 cc. intramuscularly. Recent work by 
Dodds and Mills® has shown that abnormally 
high lipoproteins are encountered at the time 
of infarction; thus it would appear that a rapid 
decrease of protein lipid is essential. This treat- 
ment should then be followed with heparin 
and magnesium sulphate in the routine dosage 
3 times weekly for 6 weeks and then once 
weekly. We have experienced better results, 
both clinically and biochemically, with this 
combination than when magnesium sulphate 
has been used alone. Experiments are being 
carried out with heparinoid substances in an 
endeavour to produce a drug to be taken orally 
and which will yield a similar effect. 





486 MEDICAL PROCEEDINGS * MEDIESE ByDRAES 8 Oktober 196( 
SUMMARY 14. Duguid, ¢ B. (1954): Lancet, 1, 891. 
74 Greig, H. B. W. (1956): Lancet, 2, * 
1. Twenty-five patients suffering from coronary , — R. 5 mean, “y “A poe: gee 
artery disease (of which one-third were cases (1959): Med. Proc., 5, 487. 
of acute myocardial infarction) have been 17. Sag - omg Adv. Prot. Chem., Vol. 1. 
New York: Acad. Press. 
— _ co pa eS — sulphate 18. Malkiel-Shapiro, B., Bersohn, I. and Terner, P. 
ae See Senne er eg (1956): Med. Proc., 2, 455. 

2. Clinical and biochemical results have been 19. Anstall, H. B., Huntsman, R. G., Lehmann, H., 
most satisfactory, the latter demonstrating a a = ‘ H. and Weitzman, D. (1959): 
marked decrease in levels of total lipids and 20. Ulutin, O. N. (1959): Lancet, 1, 814. 
protein-bound cholesterol. ‘ 21. , J. H. (1958): Proc. Roy. Soc. Med., 

3, A possible theory of the etiology o , 646. 

22. Selye, H. (1958): Amer. Heart J., 55, 805. 
atheroma is given, and it is ——— that m4 23. Arnold, R. M. and Fincham, I. H. (1950): J 
significant factor i is an upset of protein rather Comp. Path. Ther., 60, 51. 
than fat metbolism. 24. Greville, G. D. and Lehmann, H. (1943): J. 
- es 4 49 ie ‘- 
We are grateful to Drs. Malkiel-Shapiro and I. - Scanu, A., Lewis, L. A. and Page, I. H. (1958): 
Bersohn oe calling our attention to the synergic J. Lab. Clin. Med., 51, 325. 
action of these drugs. 26. Sackett, C. E. (1925): J. Biol. Chem., 64, 203. 
27. King, E. J. (1951): Micro-Analysis in Medical 
Biochemistry, p. 67. London: J. and A. Chur- 
REFERENCES chill, Ltd. 
28. Morrison, L. M. (1952): J. Lab. Clin. Med., 39, 
i. "Te Shapiro, B. (1958): S. Afr. Med. J., 32, 550. 
29. Neill, D. W. and Neely, R. A. (1956): J. Clin. 
2. Sete, W. H. (1955): Adv. in Enzym., 16, Path. 9, 162. 
23. 30. Zlatkiss, A., Zak, B. and Boyle, A. J. (1953): 
3. Brown, R. K., Boyle, E. and Anfinsen, C. B. J. Lab. Clin. Med., 41, 486. 
(1953): 5: Biol. Chem., 204, 423. 31. Flynn, F. V. and de Mayo, P. (1951): Lancet, 
4. Levy, S. W. and Swank, R. £. (1954): Jj. a, 235. 
Physiol., 123, 301. 32. Bottcher, C. J. F., Keppler, J. G., Romeny- 
5. Halse, T. (1948) : Fibrinolyse. Ed. Cantor, Frei- Wachter, C. C. Th., Boelsma-Van Houte, E. and 
berg; (1951): Arch. Int. Pharm., 86, 168. Van Gent, C. M. (1958): Lancet, 2, 1207. 
6. — D. M. et al. (1951): Circulation, 4, 33. ea Council (1959): Brit. Med. 
-, 1, 803. 
qe ENT C. B. (1955): Nat. Res. Council Pub., 34. Altschul, R. (1958): J. Amer. Med. Assoc. 

338, 166, 822. 

8. ~The F. A. et al. (1959): J. Lab. Clin. Med., 35. Parsons, W. B., Achor, R. W., Berge, K., Mc 

53, 3. Kenzie, F. B. and Barker, M. W. (1956): Proc. 
9. Soffer, A. and Murray, M. (1954): Circulation, Mayo. Clin., 31, 377. 

10, 255. 36. O'Reilly, P. O., Demoy, M. and Kotlowskiek, 
10. Kuo, P. T. and Joyner, C. R. (1956): Amer. J. K. (1957): Arch. Intern. Med., 100, 797. 

Med. Sci., 232, 613. 37. Comesana, F., Nova, A., Fishleader, B. L. and 
11. Kayahan, S. (1959): Lancet, 1, 223; (1960): Sodi- Pollares, ’D. (1958): Amer. Heart J., 55, 

Lancet, 1, 255. 476. 

2: Fullerton, H. W., Davie, W. J. A. “" _— 38. Peters, J. P. and Van Slyke, D. D. (1946): 
poulos, G. (1953): Brit. Med. J., 2, 250. Quaxt. Clin. Chem., Vol. 1. 
13. Salvini, L. and Sordi, A. (1954): Arch. Stud. 39. Dodds, C. and Mills, G. L. (1959): Lancet, 1. 
Fisiopat., 18, 262. 1160. 
ANNEXURE 
TaBLe 1, BrocHEemMicaL Resutts BEFORE AND AFTER TREATMENT WITH MAGNESIUM SULPHATE AND MINIMAL 


Doses OF HEPARIN 





Case 


Group Lecithin Cholesterol Cholesterol L:C Ratio Magnesium 
(Total) (Protein-Bound) 
B Before 260 275 140 0-9 1-8 
After 190 180 60 1-0 2:0 
B Before 300 340 200 0-8 1-8 
After 280 275 100 1-0 1-8 
A Before 268 305 225 0-8 1-8 
After 290 310 175 0-9 1-8 
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f oo, TABLE 1. BrocHemicaL Resutrs BEFORE AND AFTER TREATMENT WITH MAGNESIUM SULPHATE AND MINIMAL 
‘ “e Doses oF Heparin (Continued) 

Vol. 1. I Case Group Lecithin Cholesterol Cholesterol L:C Ratio Magnesium 

(Tota!) (Protein-Bound ) 
ner, P. 
4, A Before 260 274 160 0-9 2:0 
ann, H., After 245 240 135 1-0 2-0 
(1959): 
5; B Before 220 225 115 1-0 1:8 
After 190 175 60 1-1 2-0 
. Med., 
6. B Before 215 225 115 0-9 1:9 
805. After 250 200 75 1-1 2-0 
50): J. 
if A Before 268 300 180 0-8 1°8 
43): J. After 204 170 90 1-2 2-1 
(1958): #8. B Before 275 285 135 0-9 1-9 
After 240 225 75 1-0 1-9 
4, 203. 
Medical 9, A Before 256 250 125 1-0 1-9 
.. Chur- After 275 250 90 1-0 2-1 
led., 39, & 10. A Before 230 225 130 1-0 1°8 
After 231 230 100 1-0 1-9 
J. Clin. 
11. A Before 304 350 210 0-8 1-9 
1953): After 210 215 150 0-9 1-9 
Lancet, § 12. B Before 248 295 150 0-8 1:9 
After 240 255 95 0-9 1:9 
omeny- 

E. and § 13. B Before 320 375 200 0-8 1:8 
07. After 200 200 65 1-0 1-9 
t. Med. 

14, A Before 310 330 215 0-9 1:9 

Assoc., After 230 220 115 1-0 2:0 
K., Mc. 15, A Before 230 235 160 0-9 1-8 
: Proc. After 260 260 150 1-0 1-9 
wskiek, § 16. A Before 270 290 150 0-9 1:8 
& After 260 260 130 1-0 1-9 
L. and 
j., 3, Ve A Before 260 280 160 0-9 1-9 

After 220 230 110 0:9 1-9 
1946): 
18, A Before 265 290 155 0-8 1-9 
neet, 1, After 190 175 75 1-0 2:0 
19, A Before 390 500 320 0:7 1:7 
After 380 425 210 0-9 1:7 
20, A Before 283 310 200 0-9 1°8 
After 280 270 160 1-0 1-8 
INIMAL 
21, A Before 325 300 200 1-0 4-7 
eee After 210 220 160 0-9 1:8 
— oe A Before 245 245 125 1-0 1-8 
After 220 230 90 0-9 1-9 

8 

0 3, A Before 230 250 130 0:9 1-7 
After 180 165 75 1:0 1:9 

: 4, A Before 265 290 215 0-9 1:8 
After 270 256 156 1-0 1:9 

8 

8 35, B Before 220 225 100 1-0 1-9 
After 220 200 80 1-1 2-1 
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ANALYSIS OF RESULTS AFTER MAGNESIUM AND HEPARIN THERAPY 


Reduced 

Lecithin 68% 
Cholesterol (Total) 84%, 
Cholesterol (Protein-Bound) 96% 
L: C Ratio a 

Magnesium a 

Alpha Lipoproteins 48% 
Beta Lipoproteins 92% 


No Change Increased 
12% 20% 
12% 4% 

4% - 
20% 80% 
36% 64% 
36% 16% 

8% - 
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TRANSPORTATION BY THE BETA PROTEINS 


R. S. PARSONS, M.B., B.S. (DURH.)* 


E. P. SELLARS, F.I.M.L.T. (ENG.)t 
Hobart, Tasmania 


Following the completion of our paper on the 
treatment of coronary artery disease with paren- 
teral magnesium sulphate and minimal doses 
of heparin, and in view of the recent work 
of Kayahan,' it was decided to carry out a small 
series of electrophoretic studies in the attempt 
to define the role of the beta proteins in the 
carrying of lipids in various conditions. 
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Fig. 1. Indicates the maximum and minimum 


tange of a large series of normal controls covering 
both protein and lipid levels. 








* Pathologist. 
t Chief Laboratory Technician. 


Our recent observations have suggested that 
the main etiological factor in coronary artery 
disease was a fault in protein, rather than fat, 
metabolism and that this disease does not fall 
into the category of the lipaemias. We decided 
to carry out investigations on classical 
examples of lipoidosis demonstrated, in the first 
instance, by a high total cholesterol content in 
the blood: 

1. Coronary artery disease. 


2. Nephrosis. 
3. Hyperlipaemia. 


METHODS 


Electrophoresis of lipids was carried out by the 
methods detailed in our previous papers. The protein 
patterns were stained with bromphenol blue. 


DISCUSSION 


The results of this investigation appear to sup- 
port the findings of Kayahan that, in coronary 
artery cisease, there is an increased affinity of 
the beta proteins for lipids,and we would 
suggest that these proteins are then ‘super- 
saturated’ and deposition of these lipids may 
easily occur. 

In the case of nephrosis the amount of lipid 
carried by the increased beta globulin would 
appear to be normal. This may indicate why 
a high cholesterol content is found in such 
cases. The patient upon which these results 
were obtained died of uraemia, but at autopsy 
no evidence of atheroma was seen although the 
renal condition had been present for some con- 
siderable time. 

In hyperlipaemia the increased lipids appear 
to be free and not bound to protein. This 
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Fig. 2. Coronary Artery Disease: It will be noted 
that while the beta globulin level is well within 
normal limits, there is a marked increase in the 
beta lipids and this would suggest that there is a 
saturation of the beta globulin. 
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Fig. 3. Nephrosis: The marked increase in the 
beta globulin is accompanied by a comparable 
increase in the beta lipids. 
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would suggest that this is a true upset of lipid 
metabolism and no protein abnormality is pre- 
sent. 


SUMMARY 
1. Electrophoretic studies have been carried out 


on typical cases of high lipid and cholesterol 
concentrations. 
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a a @ 
Fig. 4. Hyperlipaemia: While the beta globulin 
and beta lipids are at a low level, it is apparent that 
the lipids present are not protein bound since they 
have remained at the point of application of serum 
on the electrophoretic strip. 


2. Electrophoretic patterns show both lipid 
and protein abnormalities. 

3. These results have been discussed with 
particular reference to the role of beta proteins 
in the etiology of coronary artery disease. 

4. It must be emphasized that these electro- 
phoretic studies of lipid concentration indicate 
the level of protein-bound lipids only. Al- 
though cholesterol is not demonstrated by these 
methods it does, however, give some indica- 
tion of lipid level. 
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